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Vionetary policy trade-offs for open economies

Stabilize real/nominal variables following domestic/external shocks
. Maintain currency values using fixed-exchange rate regimes

Often incompatible:

e Positive external demand shock (increase in price of principal export) may
necessitate monetary tightening

* Inconsistent with peg under capital mobility

Relevant today as many commodity exporters peg their currencies
and face recent volatility in commodity prices



> paper: should monetary policy be countercyclica
with respect to external demand shocks?

Causal empirical estimates of the benefits of countercyclical
monetary policy when observing fixed exchange rates

Data and experiments from Classical Gold Standard era (1870-1913)

* |dentify external demand shocks as principal-export price
fluctuations

* Exogenous policy: base-country rates determines domestic
interest rates (“trilemma instrument”)

New data

e Short-term interest rates, principal exports (30 economies), and
international commodity (export) prices between 1870 and 1913.



Commodity-policy “lottery”

> estimate local average treatment effects from exogenous
mbinations of external demand shocks and monetary policy shocks.

yeriments
External demand shock taking monetary policy as given
Monetary policy shock taking external demand shocks as given

External demand shocks (measured by changes in principal export
prices) and interest-rate shocks (trilemma instrument) not strongly
correlated => different combinations of shocks, including
countercyclical monetary policy
* Countercyclical MP defined as:
1. Interest rates and export prices both increase

2. Interest rates and export prices both decline



review of Results

ysitive effect of export-price shocks on macroeconomic variables

» 1 SD increase = real GDP being 1.3 percent larger and the price level
being 2 percent higher after 3 years

egative effect of interest-rate shocks on P,Y

» 1 SD increase = real GDP being 7 percent smaller and the price level 4
percent lower after 3 years

fect of principal-export prices on real GDP when interest rates are
yuntercyclical is about half the size of the effect as when interest rates
e either procyclical or acyclical.

lonetary policy has ability to stabilize positive external-demand
1ocks, but not negative external-demand shocks.



“ontribution to the literature

mpirical evaluation of monetary policy for open economies and commodity
xporters

* Focus so far on structural work: Gali and Monacelli 2005, Catao and Chang
2013, Catao and Chang 2015 and Vogel et al 2015

* Theoretical and empirical work on effect of commodity prices: Mendoza 1995,
Kose 2002, Drechsel and Tenreyro 2017, Fernandez et al 2017, Schmitt-Grohe
and Uribe 2017, Gelos and Ustyugova 2017, Benguria et al 2018

* Empirical work on effect of monetary experiments: di Giovanni and Shambaugl
2008, di Giovanni et al 2009, and Jorda et al 2015, 2017

lassical Gold Standard: short-run macroeconomic effects of commodity lottery
e Long-run effects on GDP (Blattman et al, 2007)
e Short-run effects on currency risk (Mitchener and Pina, 2016)
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Jata

Short-term interest rates
Principal exports
Principal export prices
GDP and Price Level
Other controls



Jata on interest rates

Sources
* Neal and Weidenmier (2003), Mitchener and Weidenmier (2015)
e Accominotti et. al. (2011)
* Jorda et. al. (2015)

* Country-specific
Short-term interest rates
Open market rate or discount rate
Crucial determinant of credit conditions in domestic markets

Good proxy for monetary policy instrument
 when not available gov bond yields



“ountry-specific sources interest rates

- Yields on government perpetuities (“apolices”). Published in "Common factors in Latin America's
ass cycles." Journal of Development Economics 95.2 (2011): 212-228.

la: Montreal call rates. Furlong, Kieran. "Economic fluctuations in Canada, 1867-1897." PhD diss.,
nal Library of Canada= Bibliotheque nationale du Canada, 1999.

: Hansen, Bent. "Interest rates and foreign capital in Egypt under British occupation." The Journal
mic History 43.4 (1983): 867-884.

d: GFD database. Iceland 3-month REIBOR (Reykjavik Interbank Offer Rate): Central Bank of Icelar

erly Bulletin and web site. For more information on the REIBOR/REIBID market, see
sedlabanki.is/uploads/files/MB023%204.pdf

Average discount rates on bills of exchange from banks (%). Quiroz, Alfonso (1986), Financial Insti
uvian Export Economy and Society, 1884-1930, PhD Thesis in History, Columbia University, p. 430
z obtained the data from contemporary newspapers and magazines El Comercio, El Financista, El
mista, Economista Peruano, La Gaceta Comercial, Revista de Cambios y Valores

v: Current yield of Turkish bonds. 1870-1884: 6% 1862 Loan; 1884-1890: 5% Priority Bonds; 1891-
iority Loan; 1906-1913: 4% 1891. Source: Investors' Monthly Manual, Times. Published in: Tuncer,
) Sovereign Debt and International Financial Control - The Middle East and the Balkans, 1870-1914
dsmill: Palgrave Macmillan.
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5DP and Price level data

Real GDP from Barro and Ursua (2010)

Price levels computed based on inflation rates data from Reinhart
and Rogoff (2011)
Additional sources: Maddison (2013) and Pisha et al. (2015)



Summary Statistics

P per capita (percentage change)

 rate (percentage change)

|- Export price (percentage

ic Interest rate (basis points)

Observations

1,513

1,376

1,425

1,148

Mean

1.44

1.23

0.62

520

Std. Dev.

5.86

3.71

15.2

3.42

Min

-29.1

-51.1

-32

106
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Empirical Framework:
identifty 2 types of exogenous shocks

.. External demand shocks
* Our measure: Annual percentage change in real principal-export
price
* Most economies pre-1913 subjected to the “commodity lottery”

* Production “pre-determined” in the sense that they specialized
producing goods subject to factor endowments

e Blattman et. al.2007; Findlay 2003; O’Rourke and Williamson
1994

* Economies as price takers
* Consider exceptions in robustness checks

* Not perfectly correlated across countries



Economy

Argentina

Australia

stria-Hungary

Belgium
Brazil
Bulgaria
Canada

Chile

Denmark

Egypt

The Commodity Lottery

Principal
Export

Wool
Wool

Timber

Cotton mf.

Coffee
Wheat
Timber

Nitrate

Butter

Cotton

Economy

Finland
France
Germany
Greece
Iceland
India
Italy

Japan

Mexico

Netherlands

Principal
Export

Timber

Wool mf.

Cotton mf.

Nuts
Fish
Cotton
Silk
Silk

Silver

Iron prod.

Economy

Norway
Peru
Portugal
Romania
Russia
Spain
Sweden

Switzerland

Turkey

USA

Principal
Export

Timber
Sugar
Wine
Wheat
Wheat
lron
Timber

Silk mf.

Silk

Cotton



mpirical Framework: identify 2 types of exogenous sho

emma instrument”

'no capital controls and fixed exchange rates, the IPT implies that whena b
ry’s interest rate changes, to maintain their pegs, other countries must resj
ering their interest rates

e policy rate controlled by a central bank (in countries where they existed), or in 1
sence, through a no-arbitrage condition in financial markets

Zi t=(Aiuk .t —Ai ukt) X Pegiti1 X Pegix, (1)

skt Change in the interest rate in the UK

*UK,t change in the interest rate in the UK predicted by observable domestic
riables

g equal to 1 if country formally adheres to the gold standard, O otherwise.

tuitively, captures changes in the interest rate of the base country, UK, not
plained by observable domestic UK Variables.



Kernel Density Plot of Export Price Shocks

(defined as percentage change in real export price)
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Examining the trilemma instrument

No Country Fixed Country Fixed Effec
controls Effects controls
tant -0.009 -0.009*** 1.436™**
(0.011) (0.000) (0.173)
nma Instrument 0.315*** 0.318*** 0.228***
(0.089) (0.089) (0.067)
rvations 1,055 1,055 1,019
ted R-squared 0.006 0.006 0.220
oer of countries 30 30 30

Is are country specific time-trends and two lags for international financial crisis dummy, domestic financial c
y, international war, intra-national war, central bank dummy, stock market dummy. Robust SEs (country clus



Ne explore different combinations of shocks

External Demand Shock

Monetary @ -+
Policy Shock
-

These combinations allow causal estimates of counteryclical monetan

' Because we are interested in identifying the independent influence c
interest-rate and external demand shocks, for a given country, the tv

types of shocks should not be highly correlated.

' The unconditional correlation coefficient between the trilemma
instrument Z; . and the percentage change in the real-export price is (



antial exogenous variation in the joint distribution of real and interest rate shoc
identify their independent effects

(@)
2 —]
estimated slope = 5.04, t-statistic = 6.87
°
°
o | ° o °
(g
°
o
® °
°
o —]
1
°
o
3 -

1
N
1
(@)
o
o1
RN

Trilemma instrument

————— Fitted values




estimate effects of real export price and policy shocks on real
and inflation using Local Projections Methods (Jorda 2005)

/e estimate  0;; = a; + X;:gn + W; b+ &, (2)

* §,,is the domestic change in the interest rate in country i at time t,
* «a;is the country- fixed effect,

* X;, captures country controls, including the real shock

* WYy is the trilemma instrument

rom this equation we obtain 0%, the predicted value of the domestic
nange in the interest rate, our policy shock, that we then use to estim
1e causal impact of real and policy shocks on real GDP growth or CPI
iflation at different horizons (yi,t+h):

Vitsh = Qip +XiVh +8it Prn+ Yukei® +Ojrsn 3

* Yuk: represents either real GDP growth or CPl inflation for the UK



Vieasurement

Responses measured as 100 times the log difference
Effects in percent of year O
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LP-1V estimates for real GDP per capita and Price level responses to

changes in real principal-export prices and interest rates

es at years 0 to 4 (100 x log change from year 0 baseline)

ge F, h=0
tions, h=0

Export-price shock

Real GDP

0.034**
(0.017)
0.081**
(0.035)
0.099**
(0.042)
0.109**
(0.041)
0.072
(0.046)

678

Price Level

0.033
(0.036)
0.071
(0.056)
0.124**
(.0540)
0.192**
(0.078)
0.198**
0.079

650

Interest-rate shock

Real GDP
-0.270
(1.105)

-3.420**
(1.642)

-4.799**
(2.145)
-3.333
(2.190)

-4,798**
(2.157)

9.07
678

Price |



Jne SD increase in real principal-export price

Real GDP per capita

N_
0
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NOTES: LP-IV ESTIMATES DISPLAYED WITH A SOLID BLUE LINE AND 95% AND 90% CONFIDENCE BANDS IN GRAY.



Jne SD increase in real principal-export price

Price level
<t
c()_
g N
2
(D)
o
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I I I I I
0 1 2 3 4
Years

NOTES: LP-IV ESTIMATES DISPLAYED WITH A SOLID BLUE LINE AND 95% AND 90% CONFIDENCE BANDS IN GRAY.



dne SD increase in domestic short-term interest rate

Real GDP per capita

Percent

0 1 2 3 4
Years

NOTES: LP-IV ESTIMATES DISPLAYED WITH A SOLID BLUE LINE AND 95% AND 90% CONFIDENCE BANDS IN GRAY.



)ne SD increase in domestic short-term interest rate

Price level

Percent

-10

-15

0 1 2 3 4
Years

NOTES: LP-IV ESTIMATES DISPLAYED WITH A SOLID BLUE LINE AND 95% AND 90% CONFIDENCE BANDS IN GRAY.



timating Countercylical Monetary Policy

Viesn = Qip + I(Countercyc;)x;,yf + (1 — I(Countercyc;,))x;y, +y
Oi¢t Pn+ Vitsn

wtercyclical) takes on the value of 1 when the percentage change in the real exp
s positive (negative), and the trilemma instrument takes on a positive value (nega

untercyclical) takes on the value of 1 when the percentage change in the real e»
5 positive or zero (negative or zero), and the trilemma instrument takes on a nega
alue (positive or zero).

\is specification we do not allow other coefficients to be different.

r: only relatively “large” changes take on value of 1



ro Responses to Countercyclical & Procyclical/Acyclical interest-rate sht

sponses at years 0 to 4 (100 x log change from year 0 baseline)
Export-price shock

Countercyclical Procyclical/Acyclical

ar Real GDP Price Level Real GDP Price Level
-0 0.027 0.024 0.041 0.044
(0.021) (0.033) (0.036) (0.057)
-1 0.059 -0.001 0.105** 0.164*
(0.040) (0.067) (0.050) (0.090)
-2 0.063 0.029 0.134** 0.238%**
(0.048) (0.067) (0.058) (0.104)
-3 0.125** 0.002 0.092 0.415%**
(0.059) (0.073) (0.080) (0.130)
-4 0.081 -0.009 0.061 0.490%***
(0.059) (0.087) (0.092) (0.138)
st-stage F, h=0 34.9 36.9 34.9 36.9
bservations h=0 678 650 678 650



Effects of countercyclical policy on GDP

Real GDP per capita

Percent

= Countercyclical m=mmms Procyclical or Acyclical

LP-1V ESTIMATES DISPLAYED WITH A THICK LINE AND 95% AND 90% CONFIDENCE BANDS IN LIGHTER-TONED LINES OF SAME-C(



Effects of countercyclical policy on Price Leve

Price Level

Percent

= Countercyclical m=mmms Procyclical or Acyclical

LP-1V ESTIMATES DISPLAYED WITH A THICK LINE AND 95% AND 90% CONFIDENCE BANDS IN LIGHTER-TONED LINES OF SAME-C(



Redefining Countercyclical cases

Confine it to “stronger” interest-rate movements

Trilemma instrument is equal or above a one standard deviation,
either positive or negative, are now “countercyclical” events

* Trilemma instrument that are larger than one standard deviation, 0.4, (or les
than -0.4 for the negative case).

* We classify all other cases, including changes in the value of the instrument
within the -0.4 and 0.4 ranges, as procyclical/acyclical.

Note that the contemporaneous pass-through to domestic rates
shown earlier is about 0.3 = imposing a band of 0.12 around zero fol
a domestic interest-rate shock to be potentially classified as
countercyclical.



‘ects of (stronger) countercyclical policy on G

Percent

Real GDP per capita
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= Countercyclical w=mmm=s Procyclical or Acyclical

LP-1V ESTIMATES DISPLAYED WITH A THICK LINE AND 95% AND 90% CONFIDENCE BANDS IN LIGHTER-TONED LINES OF SAME-C(



acts of (stronger) countercyclical policy on Price le

Price Level

Percent

= (Countercyclical w=mmms Procyclical or Acyclical

LP-1V ESTIMATES DISPLAYED WITH A THICK LINE AND 95% AND 90% CONFIDENCE BANDS IN LIGHTER-TONED LINES OF SAME-C(



\symmetric Effects?

Examine whether countercyclical policy has the same effect under positive
or negative demand shocks.

Construct two new dummy variables.

“Positive,” takes on the value of 1 if real export-prices increase and the
trilemma instrument is positive at time t and zero otherwise.

“Negative,” takes on the value of 1 if real export-prices decrease and the
trilemma instrument is negative at time t and zero otherwise.

We employ the bands around zero given by the standard deviation of the
trilemma instrument to avoid considering very small interest rate changes
as part of the countercyclical experiments.



Asymmetric Effects (GDP)

Real GDP per capita under countercyclical policy

Percent

= mmmr Negative price shock

= Positive price shock

LP-1V ESTIMATES DISPLAYED WITH A THICK LINE AND 95% AND 90% CONFIDENCE BANDS IN LIGHTER-TONED LINES OF SAME-C(



Asymmetric Effects (Price level)

Price level under countercyclical policy

Percent

W mmmr Negative price shock

= Positive price shock

LP-1V ESTIMATES DISPLAYED WITH A THICK LINE AND 95% AND 90% CONFIDENCE BANDS IN LIGHTER-TONED LINES OF SAME-C(



Jther Robustness Checks

Dropped France (an alternative base country)
Dropped “monopoly” producers of commodities: Chile, Mexico, Peru



_onclusion

-conomies of the late 19" and early 20" centuries were subjected to large
and variable external demand shocks operating through changes in
~ommodity prices

* These generated fluctuations in both output and prices

_oping with these in a world where core-country policy makers were
ommitted to maintaining the gold standard might have meant using fiscal
yolicy
* However, the era pre-dates Keynes and such expenditure was really not widely
employed

-xploring the causal impact of counterclyclical MP, we find that has the
yotential to moderate business cycle fluctuations (reducing them by about
1alf), but largely when external demand shocks are positive

[he asymmetric responsiveness of countercyclical MP is an area for future
esearch.



Data Sources & Robustness

Robustness
* Dropped Chile, Mexico and France - > similar results

* Additional controls including domestic and international financial crises, war:
debt default, establishment of central bank, establishment of stock market.

e Future work
* Change base rate to Germany, France
» Portfolio of exports and initial principal export
 Falsification tests with interest rates from China, Spain



\ates for real GDP per capita and CPI price responses to real principal-e
es for countercyclical interest rates or for procyclica/acyclical interest r:

Responses at years 0 to 4 (100 x log change from year 0 baseline)

Year

h=0

h=1

h=2

h=3

h=4

Observations h=0

Export-price shock

Countercyclical

0.027
(0.021)
0.059

(0.040)
0.063

(0.048)
0.125**

(0.059)
0.081

(0.059)

678

Real GDP Price Level

0.024
(0.033)
-0.001
(0.067)

0.029
(0.067)

0.002
(0.073)
-0.009
(0.087)

650

Procyclical/Acyclical

0.041
(0.036)
0.105%*
(0.050)
0.134%*
(0.058)
0.092
(0.080)
0.061
(0.092)

678

Real GDP Price Level

0.044

(0.057)
0.164*

(0.090)
0.238**

(0.104)

0.415%***

(0.130)

0.490***

(0.138)

650




1870-19
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1870-19
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1887-19

13
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13

1870-19
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